Th e aim of this study is to investigate how native speakers of Greek assign gender to nouns. Th e main question concerns the role that the morphophonological information encoded on noun suffi xes plays in the assignment of gender values by native speakers. To that end, novel nouns were created combined with the diff erent nominal suffi xes so that the role of the suffi x could be investigated independently of any lexical and/or semantic eff ects. Monolingual, native speakers of Greek were asked to use these novel nouns by providing an agreeing defi nite article thus indicating the corresponding gender value. Th e experiment was conducted both orally and in written form, so that potential eff ects of phonological as opposed to orthographic information could be examined. Following the experiment, probability values (predictive values) were calculated for each noun suffi x based on the participants' interpretations, which were then compared to counts of frequency co-occurrence of each suffi x with each gender value in the language. Th e results are discussed with respect to theoretical models of gender assignment and lexical access, while lexicalist approaches to morphology are also addressed.
Introduction
An extensive amount of research has focused on the nature of gender as a semantic and grammatical feature, with respect to both representation and processing by native speakers. Th e special status of gender in diff erent languages has drawn a great deal of attention by researchers aiming to describe its realisation on diff erent grammatical categories. Greek constitutes a suitable language for the investigation of grammatical gender as this is realised on nouns and, through syntactic agreement, in the nominal domain. Th is paper sets out to investigate the strategies of gender assignment used by native speakers of Greek by determining the predictability of noun suffi xes with respect to gender. Beginning with a theoretical base grounded in previous claims regarding gender and a description of the various gender assignment mechanisms used in other languages, this paper presents psycholinguistic data based on adult native speakers' intuitions when processing morphological information related to gender. Th e fi ndings give rise to predictions related to fi rst and second language acquisition of Greek with respect to lexical gender.
Gender assignment and models of lexical access
A very thorough and detailed cross-linguistic overview of gender, which constitutes a solid theoretical background and a starting point for a number of subsequent studies, was provided by Greville Corbett in 1991. According to Corbett, language systems fall into three main categories, based on the means they use to assign gender to nouns. He therefore describes semantic systems , in which gender is fully determined by semantic information (like English), predominantly semantic systems , where semantic assignment rules apply with sets of exceptions, and formal systems , in which semantic assignment rules are unable to cover the largest number of nouns. In formal systems, formal rules determine gender, which depend on the form of the noun rather than on its meaning (Corbett 1991 : 33) .
Formal systems are further distinguished between phonological and morphological , although the distinction between them is not clear. Phonological rules refer to a single form of the noun, whereas morphological rules usually make use of a whole infl ectional paradigm, e.g. declension class. Most morphological systems employ all types of rules, namely semantic, phonological and morphological. Corbett illustrates morphological systems by referring to German, where sets of phonological, morphological and semantic rules predict gender for a large proportion of nouns (p. 50). French, on the other hand, is described as a predominantly phonological system. Specifi cally, although semantic rules can predict gender for a number of nouns, phonological rules like 'nouns ending in /zõ/ are feminine' seem to make stronger predictions (p. 61).
Following these points, one of the fundamental questions raised in previous work concerns the factors that determine the gender of a noun and various attempts have been made to identify these factors on psycholinguistic grounds. Such an attempt was made by Tucker, Lambert and Rigaut ( 1977 ) for French. On the basis of statistical analyses of corpus data, it was suggested that gender is determined to a considerable extent by the phonological cue given by the noun ending. Specifi cally, frequency counts revealed a strong, systematic association between a noun ending and its grammatical gender, giving support to the claim that French mainly employs a phonological system of gender determination. Furthermore, Tucker et al. ( 1977 ) investigated French speakers' skills with grammatical gender by testing their ability to predict gender based on phonological and semantic criteria. By the use of nonsense words infl ected with existing noun endings, corresponding to either animate or inanimate drawings, they established predictability values for the most common French suffi xes, depending on how strong a preference French speakers expressed for one gender value was over another.
Th e role of the (morpho)phonological marking of grammatical gender on nouns has been addressed cross-linguistically and contrasting views have been put forward. On one end of the scale there are models that are based on the notion that gender marking is independently accessed (or retrieved), and thus plays no role in accessing the grammatical gender of a word. Under this view, the syntactic information of a word is retrieved and accessed independently of its phonological form (e.g. Miozzo & Caramazza 1997) . In fact, connectionist models of lexical access postulate that grammatical gender is represented on an abstract gender node, which is only accessed through spreading activation via the lexical representation of a word (on the lemma level), while phonological information is accessed on a diff erent level -the lexeme level (Jescheniak & Levelt 1994) . Th is means that no gender information can be accessed if the lemma of a word is not activated fi rst. Researchers supporting this view either acknowledge no eff ects of the word ending on gender assignment, or attribute them to dependence on orthographic patterns characterizing diff erent endings (Holmes & Dejean de la Bâtie 1999 ) . Th ese models, however, cannot readily address the learnability problems that gender may give rise to since the learner can only learn gender values by reference to each noun separately (i.e. by rote memorization). If gender marking off ers no morphological or phonological cue for the noun gender, generalizations based on form cannot be established.
Other models that fall under this general approach view gender assignment as a process of interaction between a word and a gender schema (e.g. Doleschal 2000 ) . A gender schema includes two sub-schemata : one including semantic or morphological features that are responsible for gender assignment (e.g. sex or declensional class), and one corresponding to the gender feature that constitutes the lexical gender of a noun (masculine, feminine or neuter). Gender assignment is achieved through interaction with -and selection out of -a number of competing sub-schemata. Th erefore, the models described so far do not acknowledge any eff ect of the phonological marking of gender on gender assignment, while suffi xes are attributed no presence or role in the speaker's lexicon.
On the other end of the scale, a number of studies report form-related eff ects on processing or retrieving grammatical gender (in speech production and comprehension). Specifi cally, strong eff ects of noun endings on gender decision tasks have been reported in French (Taft & Meunier 1998 ) , although these eff ects were found to be overridden by syntactic eff ects, namely the gender information provided by defi nite articles. In line with these fi ndings, eff ects of gender marking have also been reported in Italian (Bates et al. 1995 ) , whereby speakers seemed to be infl uenced by the gender transparency of the phonological ending of a word during gender monitoring tasks but not in word repetition. Th ese fi ndings were interpreted as an indication that phonological gender cues play a role when conscious attention to gender is required and are used by speakers at a post-lexical stage of processing (p. 860). By default, gender information is stored and activated on the lemma level, while phonological information is used as a post-lexical 'checking' procedure when required by the task.
Evidence from German (Hohlfeld 2006 ) and Hebrew (Gollan & Frost 2001 ) also indicate form-related eff ects during gender assignment, which have led to the claim that there are actually two routes of accessing gender: a lexical and a form-based one. Both studies agree that the lexical route (whereby gender is accessed on the level of the lemma) is the default strategy used by native speakers. As for the second, 'rule-based' route, Hohlfeld claims that German speakers resort to gender marking in the absence of lexical information, such as when encountering unknown (or nonsense) words. Gollan and Frost, on the other hand, maintain that grammatical gender can be accessed independently of form-related infl uences in Hebrew, while phonological marking is used post-lexically as a means to recover from processing incongruent information (e.g. gender mismatch or agreement errors). Interestingly, Gollan and Frost go on to account for cross-linguistic diff erences in the way gender marking aff ects gender assignment, attributing such diff erences to "diff erences in availability and strength of other mechanisms for deriving gender" (648). In that sense, the form-based route is simpler (and stronger) in languages where all genders are explicitly marked on the noun, such as French and Italian. It is thus plausible to suggest that the 'rule-based' route is used by native speakers when coining new nouns or borrowing nouns from non-gender languages which should nevertheless enter gender agreement relations. It is not clear that this rule-based route is post-lexical or even conscious.
Th e feature of Gender and the Lexicon in morphological theory
Despite their diff erences in the role they assign to surface gender marking, the models addressing the issue of gender assignment described in section 1.1 mainly focus on the phonological properties of words (i.e. word-fi nal phoneme, number of syllables etc.), recognising the word as the minimal unit stored in the mental lexicon. However, the present study views the process of gender assignment from the point of view of morphology, thus acknowledging the possibility that the mental lexicon contains units that are smaller than a word, that is, morphemes.
Under the Lexicalist Hypothesis of generative morphology, morphology is an autonomous module, part of the computational system of language, which interacts with syntax and creates morphological structures by applying a number of word formation rules on material that is provided by the lexicon (Aronoff 1976 ; Di Sciullo & Williams 1987; Di Sciullo 1996; Ralli 1999 Ralli , 2002 Ralli , 2003 Ralli , 2005 . What is crucial about this approach is that it acknowledges a morpheme-based lexicon in infl ectional languages. Th is lexicon contains monomorphemic words, stems and affi xes, which are specifi ed with respect to feature bundles that correspond to phonological, syntactic and semantic information. Features are realised as attribute-value pairs so that a feature like [gender] can obtain one of three (in Greek) values, masculine, feminine or neuter. In that sense, the gender of a lexical entry can be represented as [gd:{msc, fem, or neut}] (Ralli 2002 (Ralli , 2003 (Ralli , 2005 . Morphologically complex words are formed with the use of word formation rules that belong to the morphological module, such as the law of relativised head (Di Sciullo & Williams 1987) .
According to this law, each morphologically complex word is represented hierarchically as a binary-branching morphological structure, which can only contain one head with respect to a feature F. Th e head is responsible for feature percolation , that is, for assigning a feature value to the produced structure. Th e head is placed on the rightmost category of derived structures but on the lefthand category in infl ected structures (Ralli 2005 ) . Th erefore, in analysing infl ected words, the stem is considered as the head of the structure, responsible for the feature specifi cation of the produced word (Ralli 2005 : 251) :
In this example, the noun fovos is formed by combination of the stem (S) fov and the infl ectional suffi x (IS) -os . Th e produced noun is specifi ed for the features of grammatical category (value: N) and gender (value: msc), values that are provided by the stem through feature percolation .
Furthermore, a stem can be underspecifi ed with regard to a specifi c feature, which means that the feature exists but has not obtained a specifi c value. In such cases, two routes can be followed: either the morphological structure obtains a value for the underspecifi ed feature from the non-head element -the suffi x (e.g. passive verbs obtain a passive value for the [voice] feature from the suffi x rather than the stem), or the head -the stem -obtains a value through feature co-occurrence rules, which are explained in the following sections (Ralli 2005 ) .
Finally, it is important to note that, although both infl ectional and derivational morphemes are claimed to constitute lexical entries under the strong lexicalist hypothesis (initiated by Halle 1973 , also supported by others, e.g. Lieber 1980 Lieber , 1992 Selkirk 1982 ; Ralli, 1988) , the lexical nature of infl ectional morphemes is disputed by linguists who distinguish derivation from infl ection. Under the weak lexicalist hypothesis (initiated by Aronoff in 1976) , only derivational morphemes are listed and only derivation is a process taking place within the lexicon, while infl ection is accomplished by the syntax and infl ectional morphemes do not constitute separate lexical entries.
Gender in Greek: Descriptive notes
Gender in Greek is phonetically realised through explicit marking on all declinable nominal elements (i.e. adjectives, pronouns, determiners, numerals, quantifi ers).Th e gender value of a noun phrase is determined by the head noun: gender constitutes an intrinsic lexical feature of the noun specifi ed in the lexicon (Chomsky 1995 ). Agreement at the syntactic level is responsible for the realisation of the gender feature on all declinable elements within the DP but also within or beyond sentence boundaries (involving pronominal elements or adjectival predicates).
Modern Greek employs a three-way gender distinction: masculine, feminine and neuter. Although biological sex distinctions are sometimes expressed in the gender of nouns (i.e. nouns denoting male humans are usually masculine and those denoting female humans are usually feminine), there is no direct correlation between semantic (biological) and grammatical (morphological) gender in Greek. Yet, although there is a close relation between gender and declension (or infl ectional in Ralli's (2002) terms) class, purely morphological criteria are not enough to determine the gender of nouns either.
Th e factors involved in the determination of gender in nouns are discussed in the following section. At this point, a description of MG noun declensions is provided, while their relation with gender is analysed in 1.4.
As far as noun declension classes are concerned, diff erent descriptions have focused on diff erent characteristics of nouns; Holton, Mackridge and Philippaki-Warburton ( 1999 ) make a distinction in terms of masculine , feminine and neuter nouns and provide sets of suffi x paradigms separately for each category, similar to a previous categorisation provided by Joseph and PhilippakiWarburton (1987) and Triantafi llidis (1941) . A description of the most common noun classes based on Holton et al.'s categorisation is provided in Table 1 below. 
Masculine
Feminine Neuter
On the other hand, other approaches to the infl ectional system of Greek nouns make use of the degree of syncretism within infl ectional paradigms as a criterion for noun classifi cation (Kourmoulis 1964 ; Klairis & Babiniotis 1996 ) . Specifi cally, they distinguish between nouns that employ a two-way form distinction in the infl ectional paradigm, namely between nominative and genitive case (infl ectional class 1), nouns that employ a three-way form distinction -nominative, genitive, accusative (infl ectional class 2), and nouns that can employ either a 2-way or a 3-way distinction within the infl ectional paradigm (mixed class, e.g.
In a more recent account, Ralli ( 1994 Ralli ( , 2002 Ralli ( , 2005 argues that gender syncretism and form syncretism are not adequate to distinguish infl ectional classes of nouns, and therefore she proposes a diff erent account. She distinguishes eight infl ectional classes based on morphological criteria alone, thus resulting in categories that include nouns of more than one gender. Ralli's categorisation of nouns is provided in Table 2 : 
As shown in Table 2 , Ralli classifi es Greek nouns based on their infl ectional characteristics, whereas gender values are not deterministically involved in this categorisation. However, there is some correspondence between gender and infl ectional class, which applies to all categories except IC1; yet, this relation is to be discussed in the next section.
As stated earlier, all elements within the DP have to agree in gender, number and case with the head noun. Th erefore, determiners also decline for gender in order to agree with the head noun. Th e gender distinctions of the defi nite and indefi nite article are given in Table 3 (with orthographic forms in angle brackets). 
A morphological account of gender assignment in Greek
As previously mentioned, there is little relation between semantic and grammatical gender in Greek, whereas a closer relation seems to exist between gender and morphology. Ralli ( 2002 Ralli ( , 2003 observes that, although there is some correspondence between gender and infl ectional class (noun suffi x), these clearly morphological criteria are not enough to determine gender assignment in all cases. Th e following example exhibits how nouns belonging to the same infl ectional class can be of diff erent gender (Ralli 2003 : 75) .
(2) a. éksoðos
She therefore assumes that a combination of morphological (i.e. infl ection, derivation and compounding) and semantic (i.e. sex) criteria are involved in the process of gender determination. She further claims that gender constitutes an intrinsic , lexical feature of some Greek noun stems, which means that information about the gender of the noun is not related to any semantic (sex) or morphological (suffi x) criteria, but is stored in the mental lexicon along with the noun stem. Following this assumption, nouns whose gender value is not predicted by other features or rules contain the intrinsic feature of gender -are fully specifi ed/marked for gender (Ralli 2003 : 82) .
Stems in these cases are lexically marked for gender as follows ( p. 83):
Yet, Ralli makes a distinction between gender as an intrinsic and as an optional feature. She assigns optionality to the gender feature of nouns whose value is determined by another feature or specifi ed by a morphological or syntactic process. She maintains that these noun stems contain an underspecifi ed gender feature, which can only be specifi ed through certain feature co-occurrence rules, and relates feature assignment in these nouns to infl ectional class (IC), semantic information (sex) or both. Th e rules are illustrated in (5) below (Ralli 2003 : 84-85 Note that, according to Ralli, even in these cases, it is the stem that assigns the gender value to the word, and not the suffi x. Although both the stem and the suffi x are specifi ed for the feature of IC, it is the stem that obtains the gender value through co-occurrence with IC, since the suffi x is not capable of reliably assigning a gender value (see e.g. 2 above; cf. Ralli 2002 for a detailed justifi cation).
Finally, she mentions cases of persisting underspecifi cation (nouns that denote human profession), which is not resolved through feature co-occurrence but at the phrasal level, through agreement (Ralli 2003 : 88) .
(6) a. o ipurγós the msc minister msc b. i ipurγós the fem minister fem Following Ralli's account, a number of alternative analyses have been proposed in an attempt to account for gender assignment processes in Greek, assigning a more active role to noun suffi xes, such as those of prototypicality and productivity . Anastasiadi-Simeonidi and Chila-Markopoulou ( 2003 ) introduced the notion of prototypicality with respect to gender, distinguishing between prototypical and non-prototypical nouns. Prototypicality is defi ned with respect to infl ectional (i.e. suffi xation) along with semantic criteria (i.e. animacy and sex), so that noun suffi xes are thought to be closely related to specifi c genders. Specifi cally, the suffi x-fi nal -s (as in -os, -as and -is ) is seen as an ending of protypically masculine nouns, suffi xes -a , -i and -u are prototypical of feminine, and -o and -i of neuter nouns. Th e notion of prototypicality is claimed to be closely associated with -but not determined bythe frequency of occurrence. Finally, it is postulated that prototypicality is refl ected in psycholinguistic data, as it is revealed in language acquisition patterns (prototypical nouns are acquired fi rst by children and are learned fi rst by second language learners) as well as in gender assignment to loans and neologisms.
Christofi dou ( 2003 ), on the other hand, maintains that the notion of productivity of an infl ectional paradigm is -or should be -central in analysing the infl ectional system of a language. Adopting the framework of Natural Morphology (Dressler 1987 (Dressler , 1995 and with the use of arguments similar to those used by Anastasiadi-Simeonidi and Chila-Markopoulou, Christofi dou proposes a hierarchy of productivity to characterise Greek noun suffi xes.
Specifi cally, she suggests that the most productive suffi xes (representing whole infl ectional paradigms) are the suffi x -as for masculine (followed by -os ), -a for feminine (followed by -i ), and -i for neuter (followed by -o ). It is also a shared assumption by the last two approaches that frequency of use of a particular suffi x with one gender value will regulate or at least be closely related to prototypicality and productivity.
However, being theoretical in principle, the last two approaches make very little -or no -reference to the status of gender in the speaker's language system, despite the fact that they both make an attempt to account for various psycholinguistic fi ndings (especially relevant to acquisition). Since it is the aim of this paper to investigate the status of suffi xes in native speakers' language system as it is refl ected in the way they process novel items, Ralli's model seems more relevant to the purposes of the present paper.
Putting the theories together
A critical question that arises from the above models involves the role of noun suffi xes in the way native speakers process and assign gender to nouns. According to Tucker et al. ( 1977 ) , gender assignment is basically a suffi xdetermined process, which is largely based on the speaker's experience with language. In other words, speakers begin processing the morphophonological information carried by the ending before analysing the combination of features (semantic and phonological) entailed in the stored entry of the noun stem. Models of lexical access speak much less about suffi xes, while they either posit independent processing (and retrieval) of gender information, completely uninfl uenced by the form of the word (Jescheniak & Levelt 1994; Doleschal 2000 ) , or assign a post-lexical eff ect -or secondary role -to the phonological ending of a word (Bates et al. 1995 ; Gollan & Frost 2001 ; Hohlfeld 2006 ) . Despite their diff erences, all these models seem to agree on the idea that gender is a lexical feature, stored on the lemma level of a word. In this respect, Ralli's (2002 Ralli's ( , 2003 morphological account is in line with lexical-access models, as she also acknowledges gender as a primarily lexicalstored -property, although of noun stems rather than whole words, as posited by lexical access models.
Attempting to consider the psychological validity of her model, Ralli claims that suffi xes only refl ect the gender value of the stem, rather than the feature itself, a claim also supported by other researchers (Tsimpli 2003 ) . Th is means that native speakers most likely either activate the grammatical gender feature related to the stem of the noun -in cases of fully specifi ed stems -or retrieve semantic or morphological information related to sex or infl ectional class -in cases of stems with an underspecifi ed gender value -when assigning gender and only depend on modifying elements when the stem cannot provide the necessary information -i.e. instances of persisting underspecifi cation. Under this view, although noun suffi xes constitute lexical entries as much as stems do, they are not specifi ed for gender in the lexicon and, therefore, they are not assumed to play a role in the way speakers of Greek assign gender to nouns, since they are not (at least not always) reliable cues for gender. However, such a claim has not been empirically tested with Greek native speakers. Moreover, in terms of learnability, syntactic gender cues and in particular gender agreement between the defi nite determiner and the noun appear to be the strongest for L1 learners and adults when considering gender assignment to novel nouns (Mastropavlou 2006 ) while gender values on noun suffi xes are frequently relied on in L2 acquisition along the choice of the neuter as the default (Tsimpli 2003 ).
Predictive values for gender of noun suffi xes in Greek: Th e present study
Th e present study sets out to address the following research questions: (a) Are noun suffi xes stored in the mental lexicon? In other words, do they constitute separate lexical entries specifi ed with respect to a number of features, as stems are? (b) If suffi xes are stored in the lexicon, do they contain any information with respect to gender? Th at is, are they specifi ed for gender? To address these questions, Greek speakers' ability to predict the gender of a word based on the noun suffi x was examined. As comparable to Tucker et al.'s (1977) design was adopted, namely the use of pseudo-nouns infl ected in existing noun suffi xes, so that speakers' skill to assign gender was investigated, but also so that possible predictive values for gender could be established for Greek noun suffi xes.
Adopting Ralli's (2002 Ralli's ( , 2003 analysis of gender assignment rules in Greek, processing a novel noun with a familiar suffi x would be a process comparable to those described by Ralli as gender underspecifi cation and persisting underspecifi cation . Th at is, the novel noun stem is underspecifi ed for gender, in the sense that it carries no gender information. However, the case of nonsense words diff ers from Ralli's cases of gender underspecifi cation in that the stem cannot obtain a gender value through feature co-occurrence since stems of nonwords do not contain any semantic (sex) or morphological (IC) information either. Th is way, the problem of gender underspecifi cation in the case on nonsense words can only be resolved either through information carried by the suffi x or at the phrasal level. Under Ralli's account, suffi xes do not constitute reliable gender cues and do not assign a gender value to the word. Accordingly, infl ectional affi xes do not contain a gender feature and are, therefore, not specifi ed with a specifi c gender value (2002). However, if suffi xes constitute entries stored in the lexicon, as posited under the lexicalist approach to morphology (Lieber 1992 ; Selkirk 1982 ) , then the question whether any gender information is stored along with their entries in the lexicon is a legitimate one. Moreover, if we assume that suffi xes actually do contain gender information -and are therefore specifi ed for the feature of gender, then the question whether all suffi xes are equally specifi ed naturally arises, leading to the following distinction: suffi xes that occur in more than one infl ectional classes and can refl ect more than one gender values are those that are likely to necessitate a gender resolution at phrasal level (henceforth ambiguous suffi xes, e.g. cip -os (= garden) : msc, próoð -os (= progress) : fem, ðas -os (= forest) : neut) and can thus be considered underspecifi ed for gender, whilst suffi xes that cooccur with only one gender provide clear gender indications and should be enough to help speakers assign gender to a novel item ( unambiguous suffi xes, e.g. simé-α (=fl ag) : fem).
Th e role of noun suffi xes is examined under both oral (phonological) and written (orthographic) modes, as form overlaps between genders are composed diff erently in each mode. Gender predictive values are to be established for the most common noun suffi xes of Modern Greek.
Method

Oral version (phonological cues for gender assignment)
Th e oral version aimed to examine the gender predictability of noun affi xes with phonological overlap across diff erent genders. Th e methodology used is described in the following paragraphs.
Participants
Sixty-two (62) adult native speakers of Greek participated in the data collection procedure. All participants were college students, aged between 18 and 25 years old, both male and female. All participants were monolingual speakers with no reported language diffi culties or disabilities and participated in the research process on a voluntary basis.
Materials
Seventy-fi ve (75) novel nouns were used, created by combining a novel stem with an existing noun suffi x. Th e novel words were especially created to avoid close rhyming with existing words, so that lexical eff ects (e.g. frequency) could be eliminated. Th e test items correspond to all main noun declensions of MG, including all suffi xes of Greek nouns. However, due to several phonological overlaps between genders, not all noun suffi xes included provide a clear gender marking, a fact that was considered useful for the aims of the study. Th erefore, test nouns are either infl ected to clearly represent masculine, feminine and neuter gender, or provide ambiguous gender marking (e.g. (7) below). Th e distribution of the three genders and ambiguous suffi xes across the test items is provided below: 1 From a theoretical point of view, -ma in neuter nouns is actually not a suffi x but rather part of the noun stem. Specifi cally, neuter nouns ending in -ma are considered to carry a zero suffi x in the nominative singular form and infl ect only in the genitive singular and in the plural: e.g. Nom./Acc. Sing: ðema-ø, Gen. Sing: ðema-tos, Nom./Acc. PL: ðema-ta, Gen.PL: ðema-ton ( =parcel ) (see Ralli, 2005 ) . However, since it is a fact that all neuter nouns in -a combine with a stem-fi nal -m-, -ma constitutes a phonological ending that can be used by speakers to assign gender to nouns with an underspecifi ed gender value. Yet, -ma also occurs in feminine nouns, but much less frequently as the -m-is part of the noun stem and only -a is the suffi x in these cases (e.g. Nom/Acc.Sing: lim-a, Gen.Sing: lim-as, Nom/Acc.Pl: lim-es, Gen.Pl: lim-on, = nail trimmer ).
Note that novel nouns in -a were unambiguously feminine since nouns in -ma , which are ambiguous for gender, were included in a separate category: Fem/Neut. Th e number of items in each suffi x-category is as follows: Out of the initial set of test items, the 12 pseudo-nouns ending in -ma were excluded from further analyses as -ma constitutes a phonological ending rather than a morphological suffi x in these cases (see fn. 1 above). Th erefore, comparing neuter nouns in -(ma ) ø to feminine nouns in -(m)a cannot contribute to an investigation of the status of suffi xes, as an anonymous reviewer correctly pointed out. All novel nouns corresponded to nominative singular forms, so that no number and/or case phonological overlaps could aff ect the participants' judgement. Th e seventy-fi ve test items were included in a numbered list of nonwords presented orally to the subjects. Th e answer sheets distributed to the participants contained seventy-fi ve numbered blank spaces, which they were required to fi ll in with the appropriate form of the defi nite determiner, as they heard the test nonwords. Th e nonword list is provided in the appendix.
Procedure
Th e participants were administered the test in groups of 20-22, so that data collection was completed in three sessions (one for each group). In each session, the answer sheets were distributed to the participants and oral instructions were given to them by the researcher. Th en, they were given two minutes to complete the personal information area and read the instructions written in the answer sheets. After all participants had completed this introductory phase, the researcher would start reading the nonwords with their number in the list, so that participants would be able to fi ll in the appropriate space. Th e nonwords were presented at four-second intervals so that enough time was provided for participants to process the nonword and write their response.
Measurements -analyses
Th e participants' interpretations of the test nonwords were counted and analysed either with respect to the gender of the item, or to the suffi x. Predictive values for each suffi x as well as preferred gender interpretations of ambiguous suffi xes were the focus of the analyses. Approximate probabilities for gender values were calculated for each noun suffi x based on the participants' preferences. Th e dominant gender preference of each suffi x was tested for statistical signifi cance with the Wilcoxon Signed Ranks non-parametric test.
Results (Oral version)
To begin with, all subjects produced predictable gender values of the novel nouns based on their suffi x. An analysis of the participants' responses with respect to the suffi xes and target gender interpretations is provided in the following table. As the table shows, pseudo-nouns with an unambiguous suffi x -that is, a suffi x with only one acceptable gender value -have been assigned the target value in the majority of instances. Furthermore, clear gender preferences were observed with ambiguous pseudo-nouns, mostly for masculine gender, with the exception of the Fem/Neut category, where interpretations seem to spread over both feminine and neuter gender. However, since the eff ect of the noun suffi x is not revealed by these measurements, an analysis based on suffi xes was also carried out and is provided in the following table. According to this table, the suffi xes -as and -o show clear preference for masculine ( p < .001) and neuter ( p < .001) gender respectively, while suffi xes -is , -a and -os were assigned gender showing a signifi cant preference for masculine ( p < .001), feminine ( p < .001) and masculine ( p < .001) respectively. Finally, the suffi x -i was not assigned a clear gender value as other suffi xes, although it was signifi cantly more frequently valued as neuter ( p < .05).
2 Based on the above, suffi xes with the clearest preference can be considered as bearing high predictive value for gender, whereas suffi xes that were assigned more than one gender are those with low predictive values. Th e calculated probability counts for each of the above suffi xes are provided in the following table.
2 An anonymous reviewer correctly pointed out that few of the items used were characterised by phonological similarity to derivational suffi xes, which are inherently marked for gender in Greek (Ralli, 2005 ) . Th ese were items ending in -is with a preceding -t-, resembling the derivational suffi x -tis (msc), and also items with a -ð-preceding a suffi x -i or -a , resembling the derivational suffi xes -iði (neut) and -iða (fem). Although there were only 5 instances of this type in the testing materials, this phonological similarity might have biased participants' judgments. A post hoc analysis of the fi ndings, however, revealed that the overall results are only slightly altered by excluding these cases: -i : 48.2%fem, 51.6%neut; -a : 96.4%fem, 2.8%neut; -is : 89.1%msc, 9.9%fem. An interesting observation in the data presented here is that there does not seem to be a clear relationship between the number of alternative gender values entailed by the suffi x and its predictive value. As shown in the presentation of the suffi xes by descending predictive value, the suffi x -as exhibited very high predictability (0.91), despite the fact that it accepts two diff erent gender options (i.e. Msc or Neut). Likewise, the suffi x -os also gained a high predictive value (0.84), even though it is associated with all three genders. It is therefore reasonable to conclude that suffi x ambiguity does not directly aff ect its gender predictability.
Written version (orthographic cues for gender assignment): Design
Th e written version of the study aimed to investigate speakers' judgement and interpretation of noun suffi xes that are characterised by a overlap of orthographic form across genders. Th e study is described in the following sections.
Participants
Sixty-three monolingual Modern Greek speakers (male and female) participated in the study. All participants were college and university students with no reported language/learning diffi culties or disabilities, aged between 18 and 25, and they all participated in the study voluntarily. Note that speakers who had participated in the oral version were excluded from the written version.
Materials
Th e same seventy-fi ve (75) nonwords that were included in the oral version were also used for the written version of the test. However, because gender ambiguity is defi ned diff erently in writing as orthographic information is made available to speakers, the distribution of the nonwords across the gender categories is provided below: 
Th e number of items in each suffi x-category is as follows: Table 9 . Number of non-words per suffi x -written version
Suffi x Gender Items
Total 75
Again, all items in -μα were excluded from further analyses. All nonwords were presented visually in a numbered list, which was included in the test forms. Each nonword was written next to a blank space, which the participants had to complete with the appropriate form of the defi nite determiner. Specifi c instructions were included at the top of the test forms, which informed the participants on the task and stressed the fact that only the nominative singular forms of the defi nite determiner ( o MSC-SG , η FEM-SG , το NEUT-SG ) were to be used. Th ree examples were also provided, one for each gender. Th e list of the test items is available in the Appendix.
Procedure
Th e test forms were distributed to the participants either at the end of one of their college/university classes or independently. Th ey were required to fi ll in the forms, after reading the instructions carefully. Participants usually completed the task within 5 to 10 minutes.
Measurements and analyses
Th e data of the written version of the test were handled in the same way as those of the oral version (see section 2.1.4).
Results
Th e results of the written version show that all suffi xes tested were rather consistently assigned a gender interpretation by the participants. Suffi xes that involve form overlap between two gender values gained lower preference scores, but none of them proved to be ambiguous. Th e table below depicts the participants' preferences. According to the numbers in the table, suffi xes -ι, -ας, -ο, -ης, -α and -η all gained consistent gender interpretations, which refl ect the dominant gender value assigned to the infl ectional class they belong to. Specifi cally -ι and -ο were signifi cantly identifi ed as neuter ( -ι : p < .001; -o : p < .001), while -ας and -ης were assigned masculine interpretations ( -ας : p < .001; -ης : p < .001) and -α and -η were judged as feminine ( -α : p < .001; -η : p < .001). Yet, the suffi x -ος gained lower preference scores, which is probably due to the fact that it occurs in more than one infl ectional class and co-occurs with all possible gender values. Nevertheless, even this suffi x was signifi cantly assigned a masculine value ( p < .001).
Based on the above numbers, the suffi xes' predictive values for gender are calculated as follows: Looking at Table 11 it is clear that most Greek noun suffi xes are characterised by rather high predictability, as most of them gained probability scores higher than 0.80. However, looking at the presentation by descending predictive value, the suffi xes with the highest predictive values are all unambiguous in the sense that they only posit one possible gender interpretation. Ambiguous suffi xes show lower predictability (below 0.83) compared to unambiguous ones (above 0.91). Th is suggests that adult speakers are more sensitive to suffi x ambiguity when processing written than spoken form, although this eff ect does not seem to impinge on the gender values assigned to these suffi xes. Th e implications of these fi ndings are discussed in the following section.
3 Discussion on gender predictability of noun affi xes
Interpretation of results
Th is paper aimed to establish the degree of gender predictability of Greek noun suffi xes. As the results show, noun suffi xes constitute strong gender indicators, which speakers can depend on when assigning a gender value to a novel item. All suffi xes examined, both ambiguous and unambiguous ones, were signifi cantly assigned a gender value by the participants, indicating that suffi xes contain strong gender cues, both in spoken (phonological) and visual (orthographic) processing, regardless of the extent to which they reliably indicate gender in real nouns. Th e following table displays a comparison between the phonological and orthographic predictive values, as they were obtained in the study. As Table 12 shows, there is consistency between phonological and orthographic predictive values for most MG suffi xes, with the exception of the suffi x /i/ (<-ι, -η>). Most suffi xes are characterised by rather high gender predictability, which is indicated by predictive values higher than 0.8. Th is fi nding indicates that noun suffi xes do constitute separate entries of the lexicon, entries that contain specifi c phonological and orthographic representations and that are also specifi ed with respect to gender. In other words, it is plausible to assume that noun suffi xes also contain the gender feature and are usually specifi ed as masculine, feminine or neuter. It is interesting, however, that most ambiguous suffi xes gained predictive values below 0.8 in their written form, with the exception of the suffi x -as, which obtained values above 0.8 in both phonological and orthographic modes. Looking at this pattern, an interesting question arises: what is it that determines the degree of gender predictability of noun suffi xes in Greek? According to most Greek linguists, gender is an intrinsic feature of the noun stem, whereas suffi xes merely refl ect the value of the stem rather than the feature itself (Ralli 2002 (Ralli , 2003 (Ralli , 2005 Tsimpli 2003 ) . However, the present fi ndings indicate that suffi xes do contain gender representations and it is plausible to assume that a suffi x develops a dominant gender representation of the value it co-occurs with most frequently. Under a strong lexicalist approach to morphology, infl ectional suffi xes constitute independent entries stored in the lexicon along with a bundle of feature values. If that is the case, it can be maintained that Greek noun suffi xes are specifi ed for gender in the sense that they contain a specifi c gender value (masculine, feminine or neuter). Under this assumption and on the basis that any lexically stored item will exhibit frequency eff ects, it should be the case that the predictive values obtained through this study form a consistent pattern with the frequency of co-occurrence of 3 ILSP: Institute for Language and Speech Processing ( www.ilsp.gr ). Due to the lack of a morphologically annotated corpus on Greek, the measurements presented here were carried out in the Computational Morphological Dictionary of Greek language, which contains more than 90,000 entries and is being constantly updated. It should, however, be noted that measurements on spoken language corpora would be necessary so as to establish more reliable frequency counts.
each suffi x with a gender value. In order to test this assumption, a comparison was made with frequency counts related to the occurrence of each of the tested suffi xes with a specifi c gender value in the language. Th e following table presents predictive values and frequency of occurrence in Greek nouns (obtained from the ILSP 3 computational morphological dictionary) for ambiguous noun suffi xes. Table 13 reveals that the preferred gender values obtained in the study are consistent with the most frequent value each suffi x assumes in the language. However, this is not true for the suffi x -i , where there is a discrepancy between the participants' preferred gender interpretation (neuter) and the most frequent gender value associated with this suffi x (feminine). Yet, the fact that this suffi x gained a rather low predictive value for neuter (0.55), combined with the quite low frequency of the feminine value (67.83%) indicate that the ending -i is underspecifi ed for gender, with both neuter and feminine representations active. Th e explanation could lie in the nature of the frequency measurements, as it could be that neuter nouns in -i are used more frequently than feminine ones, despite the fact that there are more feminine nouns in -i than there are neuter. As an alternative explanation, the dominance of neuter interpretation in the participants' preferences could be due to the default role attributed to neuter gender in Greek, which is considered to be the unmarked gender (cf. Tsimpli 2003 ; Christofi dou 2003 ; Varlokosta 2005 ) . Given the fact that the participants were required to predict the gender of novel items based on a suffi x that is underspecifi ed for gender, they tended to opt for the more unmarked one, namely the neuter. Finally, looking at the remaining two ambiguous suffi xes, namely -os and -as , their high predictive values are consistent with frequency scores. Additionally, the patterns exhibited by the speakers' judgments of ambiguous suffi xes can also be explained by the notions of prototypicality (AnastasiadiSimeonidi & Chila-Markopoulou (AS&CM) 2003) and productivity (Christofi dou 2003 ) . Remember that the suffi x-fi nal -is characterises prototypically masculine nouns under AS&CM's views, which can explain the high predictive values for masculine obtained for suffi xes -as and -os in this study. Similarly, the low predictive value of -i for neuter can also be explained by the fact that both -ι and -η , which correspond to the phonological ending -i , characterise prototypically neuter and feminine nouns respectively. In fact, the signifi cant preference for a neuter interpretation is explained by Christofi dou's (2003) notion of productivity, as the neuter suffi x -ι is placed higher in the hierarchy as more productive for neuters, whereas -η is placed lower than -a in feminines.
Relevance to models of gender assignment
On the whole, the fi ndings obtained in this study reveal that noun suffi xes constitute strong cues for gender assignment by native speakers under certain conditions. First of all, this cannot be accounted for by models of lexical access that maintain that gender is activated only via the word lemma (e.g. Jescheniak & Levelt 1994) . If that was the case, speakers would have diffi culties predicting the gender of nonsense words, as there are no word lemmas to activate in their lexicon so as to spread activation to a specifi c gender node. Additionally, contrary to what these models claim, the present fi ndings clearly reveal that speakers depend on the morphophonological marking of gender (i.e. suffi xation) in making gender decisions of novel words. In that sense, the patterns observed are more in line with models who propose a rulebased (or form-based) route to gender (Gollan & Frost 2001 ; Hohlfeld 2006 ) , as a secondary mechanism that speakers fall back on when a lexical route is not available. In fact, in line with Gollan and Frost's (2001) claims, the fact that all genders are explicitly marked through suffi xation in Greek contributes as a solid form-based route to gender in the absence of lexical criteria (as is the case with pseudo-words).
It follows from the above observations that noun suffi xes are responsible for the assignment of gender to novel items. However, what does this actually mean for the status of noun suffi xes in native speakers' language system as this is described by Ralli's framework? On the basis of the results obtained, it can be assumed that noun suffi xes are stored in the adult lexicon with a gender value: suffi xes constitute morphophonological exponents of gender (and other features too, such as case and number). Although they may not be intrinsically valued for gender they inherit the gender value of the stem which they then express phonologically. Th is comes in contrast with Ralli's claims, as she supports that gender cannot constitute a feature of the suffi x since suffi xes can co-occur with more than one gender values (2002: 537). What we claim instead is that the inheritance of the gender value is based on frequency and productivity (or prototypicality) in the use of particular suffi xes for each of the three genders. Th e native lexicon thus includes gender both on stems and on suffi xes. Gender on the suffi x is primarily responsible for the patterns observed in rule-based gender assignment as this is evidenced in native speakers gender assignment on novel nouns or borrowings while it is also attested, relatively more frequently than in native speakers, in L2 acquisition too. Given that all suffi xes tested evoked consistent gender judgments by native speakers, the suggestion that noun suffi xes are, in fact, specifi ed for gender is psychologically supported. While suffi xes bear gender information they are not responsible for the gender of the noun as gender is always provided by the head element of the structure, the stem, through percolation. However, when the stem is unable to provide a gender value or obtain one through feature co-occurrence, then the gender value of the word is provided by the non-head element, that is, the suffi x. In that sense, the gender of pseudo nouns is established through a rulebased route rather than a lexical one (as proposed by Hohlfeld 2006 ) , although this route is not normally used by speakers when using extant nouns. In other words, a lexical route is primarily used when native speakers access gender in Greek; this route dominates a rule-based route that is only used under very specifi c circumstances. In order for a rule-based route to operate in Greek, it is a prerequisite that suffi xes be gender markers. One implication of the above suggestion is that the lexical route may be predominant only in native speakers since they have built their L1 lexicon on the basis of gender classifi cations of noun stems. In contrast, L2 learners of Greek may produce gender assignment errors on the grounds that the lexical route cannot be reliable or even solid in online production while, in addition, the rule-based route is more closely associated with frequency rates of suffi xes in the input and on more explicit associations between form and gender values with respect to gender.
Conclusion
Summarising the fi ndings presented here, it was shown that speakers are able to assign gender on novel nouns based on their suffi x. It was also shown that noun suffi xes provide speakers with gender information, which they use when assigning a gender value to a novel noun. Additionally, the frequency of cooccurrence of a suffi x with a stem carrying each gender value was found to play a signifi cant role in the preferred interpretation assigned by speakers, which means that speakers build gender representations of noun suffi xes which are frequency driven.
Th ese fi ndings lead to the conclusion that suffi xes are stored in the mental lexicon carrying a gender feature specifi ed for a value which is inherited from nouns they frequently and productively co-occur. In that sense and in line with most lexicalist models of morphology (see Lieber 1992 ; Selkirk 1982 , among others), stems and affi xes are both stored in the lexicon 4 , specifi ed with respect to a number of features. As far as gender is concerned, most suffi xes are clearly specifi ed for one of the three gender values, but become responsible for the gender value of the word only in cases of underspecifi cation of the stem with respect to gender as well as to all features that can lead to gender specification (i.e. sex and infl ectional class). In these cases, the suffi x assigns the gender value it carries to the word through percolation.
Finally, although the present fi ndings provide valuable information on the process of gender assignment on Greek nouns, a number of factors possibly aff ecting speakers' interpretation of pseudo-words (such as stress patterns and frequency of phonological structure) were not taken into account. Additionally, the question whether speakers activate the gender value of stems and suffi xes simultaneously or follow the rule-based route serially at a post-lexical processing stage can only be addressed by an online investigation of the gender assignment process, which was not pursued in this study. Th erefore, future research addressing these factors could provide a more reliable insight into the process of morphological processing.
